Ticarcillin, a new semisynthetic penicillin, has an antibacterial spectrum similar to that of carbenicillin and is reported to be significantly more active against Pseudomonas aerugindsa (1, 2, 5, 8) . In the present investigation, P. aeruginosa was exposed to various concentrations of ticarcillin and subsequently examined with the scanning electron microscope to observe the morphological alterations induced by this drug.
P. aeruginosa (minimal inhibitory concentration [MIC] of ticarcillin, 25 ,ug/ml, as determined by a microdilution procedure [3, 4] ) was cultured in Trypticase soy broth (BBL) for 4 h, and then 1-ml portions were transferred to 9 ml of Trypticase soy broth containing various concentrations of ticarcillin. Final ticarcillin concentrations equivalent to 0.1, 1.0, 10, 100, and 1,000 times the MIC were studied. The antibiotic-containing cultures were incubated at 37 C for 4 h. Control cultures of P. aeruginosa exposed to drug-free diluent were treated in an identical manner. The specimens were then prepared for scanning electron microscopy as follows (7) . The cells were centrifuged at 800 x g for 10 min, and the pellets were immediately resuspended in 2% glutaraldehyde with 0.05 M phosphate buffer and 4% sucrose, pH 7.3. Fixation was obtained overnight at 4 C. The specimens were then centrifuged at 800 x g for 10 min, washed four times in distilled water, placed on aluminum foil disks, air-dried, goldcoated, and examined with a Cambridge Mark II Stereoscan electron microscope.
Effects of ticarcillin on the surface morphology of P. aeruginosa are shown in Fig. i Untreated control organisms appeared as normal rods approximately 2.5 ,um long and 0.6 ,m wide (Fig. 1A) . Exposure of the organism to the equivalent of 0.1 x MIC ticarcillin resulted in minimal elongation, and the organisms generally appeared as the untreated control organisms (Fig. 1B) . However, exposure to 1.0 x MIC of ticarcillin caused marked morphological alterations of the organisms (Fig. 1C) . Some organisms appeared to have incomplete septum formation, whereas others appeared as long filamentous forms with no evidence of transverse septum formation or cell division (Fig.  1C ). Exposure to 10 x MIC of ticarcillin also resulted in marked filamentation of the organisms with no evidence of transverse septum formation or cell division (Fig. 1D ). Exposure to 100 x MIC of ticarcillin resulted in filamentation as well as induced mid-cell defects and spheroplast formation (Fig. 1E) . At exposure to 1,000 x MIC of ticarcillin, the organisms appeared primarily as spheroplasts (Fig. 1F) . Occasionally, a short rod form was observed at the 1,000 x MIC level, but no filamentous forms or mid-cell defects were observed. These different morphological alterations at different concentrations of ticarcillin were also observed with two other strains of P. aeruginosa. Also, exposure of these strains to 0.1, 1.0, 10, 100, and 1,000 times the MIC of carbenicillin (MIC, 50,ug/ml) resulted in morphological alterations similar to those previously reported (6) and to those observed with equivalent MICs of ticarcillin. Exposure of Escherichia coli (MIC, 12.5 Ag/ml) and Proteus mirabilis (MIC, 1.56 ,ug/ml) to ticarcillin using ANTIMICROB. AG. CHEMOTHER. tion of cell division and high concentrations inhibited cell growth and resulted in spheroplast formation.
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